10/27/2*005 105 52 FAX 7037612375 



MCGINNIPLAW.PLLC 



-> USPTO 



11007 



10/617,792 6 
F03-355-USdiv 

REMARKS 

Claims 17-19, 21, 23-26, 56 and 58-65 are all the claims presently pending in the 
application. Claims 17 and 61 have been amended to more particularly define the claimed 
invention. Claim 57 has been canceled. 

It is noted that the claim amendments are made only for more particularly pointing out 
the invention, and not for distinguishing the invention over the prior art, narrowing the claims 
or for any statutory requirements of patentability. Further, Applicant specifically states that 
no amendment to any claim herein should be construed as a disclaimer of any interest in or 
right to an equivalent of any element or feature of the amended claim. 

Claims 61-65 stand rejected under 35 U.S.C. § 102(b) as being allegedly taught by Ng 
{Complete Guide to Semiconductor Devices (1995)). Claims 17-19, 21, 23-26 and 56-60 
stand rejected under 35 U.S.C. § 1 03(a) as being allegedly unpatentable over Nakamura etal. 
(U.S. Patent No. 5,777,350) in view of Ng. 

These rejections are respectfully traversed in view of the following discussion. 

I. THE CLAIMED INVENTION 

The claimed invention (e.g., as recited, for example, in claim 17) is directed to a 
method for producing a group m nitride compound semiconductor light-emitting device. The 
method includes producing an emission layer comprising a multi quantum well structure 
(MQW) with well layers and barrier layers, doping donor impurity into a first well layer and 
doping acceptor impurity into a second well layer adjacent to said first well layer in a 
producing process of said multi quantum well structure, an d forming a harrier laver h*tw^ 
the first and second well layers without don,™ th. b arrier laver h a vj ng a bandaan „M, h 
is greater than a bandgap of the first and s^nnH w,n layers (Application at page 7, lines 
7-16; page 9, lines 10-14; Figures 5A-5C; page 23, lines 1-25; Figure 16; page 37, line 5-page 
38, line 3). 

Conventional methods of forming an emission layer of a light-emitting device include 
doping an emission layer (e.g., a single emission layer) with an acceptor impurity and a donor 
impurity. However, the Coulomb forces between the acceptor and donor impurities cause a 
significant potential energy, resulting in a shift in the peak wavelength toward a shorter 
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wavelength in the luminous spectrum such that a desired wavelength (e.g., 500 run) cannot be 

obtained (Application at page 3, lines 5-16; page 6, lines 1-13). 

The claimed invention, on the other hand, forms a h*m„ layer between <w and 

second well layers without dopinp the b^e r hyr>r h.nng a ^ ^,v h ^ ^ that1 . 
ban dgap of the first and s econd well lay ers. Thus, in the claimed invention, the acceptor 
impurity and the donor impurity may be separated by employing the barrier layer as an 
intervening layer. As a result, Coulomb's force between the acceptor impurity and the donor 
unpunty can be decreased and luminous wavelength can be prevented from shifting to a 
shorter wavelength (Application at pages 6-7). 

n - THE ALLEGED PRIOR ART REFERENCES 
A. Ng 

The Examiner alleges that Ng teaches the claimed invention of claims 61-65. 
Applicant submits, however, that Ng does not teach or teach or suggest each and every 
element of the claimed invention. 

Ng discloses a device having quantum wells separated from one another by thick 
barrier layers (Ng at page 584). 

However, Applicant submits that Ng does not teach or suggest "forming a barrier 
layer between saidfirst and second welllayers without doping, said barrier layer having a 
bandgap »hich is greater than a bandgap of said first and second „eU layers" , as recited, 
for example, in claim 17 and similarly recited in claim 61 . 

Specifically, the exemplary aspects of the claimed invention (e.g., as recited in claim 
17) may include a light-emitting device with a multiple quantum-well structure. In multiple 
quantum-well structures, layers may be arranged as follows: a first well layer, a barrier layer 
a second well layer, a barrier layer, a first well layer, a barrier layer, second well layer, barrier 
layer, first well layer, and so on. 

Further, in the claimed invention, an acceptor impurity may be doped into the first 
well layer and a donor impurity may be doped into the second well layer (e.g., in a multiple 
quantum-well structure). Therefore, as described with respect to the multiple quantum-well 
structure above, in the claimed invention, the acceptor impurity and the donor impurity may 



PAGE 8/11 • RCVD AT 10/27/2005 10:54:50 AM [Eastern Daylight Time] » SVR;USPTO-EFXRF-6/26 • DNJS:2738300 * CSID:7037612375 * DURATION (mm-SS):03-42 



10/27/2005 10:53 FAX 7037612375 MCGINNIPLAW . PLLC -* USPTO (g]009 



10/617,792 
F03-355-USdiv 



be separated by employing the barrier layer as a, intervening layer. As a result, Coulomb's 
force between the acceptor impurity and the donor impurity can be decreased and luminous 
wavelength can be prevented from shifting to a shorter wavelength (Application at pages 6-7 
Example 4 on page 23, Example 8 on page 37, and Figure 1 6). 

Clearly, these novel features are not taught or suggested by Ng. Indeed, Ng merely 
teaches doping donor and acceptor impurities alternately into semiconductor layers having 
the same band gap. 

The claimed invention, on the other hand, may include an MQW structure having a 
bamer layer which may be sandwiched between the first well layer and the second well layer 
(Application atpage 7, lines 7-16; page 9, lines 10-14; Figures 5A-5C; page 23, lines 1-25; 
Figure 16; page 37, line 5-page 38, line 3). 

Moreover, the barrier layer includes a band gap which is greater than the bandgaps of 
the first and second well layers. A donor impurity may be doped into the first well layer and 
an acceptor impurity may be doped into the second well layer. Thus, the claimed invention is 
completely diiferent from the Ng device. 

Therefore, Applicant respectfully submits that there are elements of the claimed 
mvention that are not taught or suggested by Ng. Therefore, the Examiner is respectfully 
requested to withdraw this rejection. 

B. Nakamura 

The Examiner alleges that Nakamura would have been combined with Ng to form the 
clauned invention of claims 17-19, 21, 23-26 and 56-60. Applicant submits, however, that 
Nakamura would not have been combined with Ng, and even if combined, the combination 
would not teach or suggest each and every element of the claimed invention. 

Nakamura discloses a nitride semiconductor device which includes an n-type clad 
layer 315, an active layer 316 and a p-type clad layer 317 (Nakamura at col. 27, lines 54-67- 
Figure 16). 

Applicant respectfully submits that these references are unrelated and would not have 
been combined as alleged by the Examiner. Indeed, no person of ordinary skill in the art 
would have considered combining these disparate references,^emim P ermis S ible hhwfil* 
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to ux 8 . «. e„ mbloanon as .Usged by fc ^ _ 

-* or ^ aei, c oml)irat ,o„. Theref^. ApplicaM Iespect&Ily ^ 
ord^ sk „, „ „. ,„ no , _ ^ so modvated to ^ ^ 

alleged by ft. Examine, Therefore, a. Ex™™ ta Ms d Jaffi!liSAstiffiil4sisJ ^ 
obviousness " 

Moreover, Applicant submits that neither Nakamura, nor Ng, nor any alleged 

secon^eU layers ^Hou tdoping , saU Oarrierlayer havi n g a bandgap „ hich b 
^a^MapofsaUfirstantseco^eni^, as recited, for example, in claim 17 

wave ength from shifting to a shorter wavelength (Application at pages 6-7, Example 4 oh 
page 23, Example 8 on page 37, and Figure 1 6). 

Clearly, these novel features are not taught or suggested by Nakamura. Indeed the 
Exammer attempts to rely on Nakamura at col, 9, 15, 43 and 44 to support his position 
However, as noted above, these passages merely disclose a nitride semiconductor device 
wh.ch mdudes an n-type clad layer 315, an active layer 316 and ap-type dad layer 317 
Further, the clad layers are unrelated to the active layers of an MQW structure 
™ US > nowh ^-*is passage, or anywh^ 

^Mm^^M^ioh is greats than a h^an of thft firo , ^ _ , _„„ 
Therefore, Nakamura does not make up for the deficiencies of Ng. 

Therefore, Applicant respectfully submits that these references would not have been 
combmed and even if combined, there are dements of the claimed invention that are not 
taught or suggested by the alleged combination. Therefore, the Exammer is respectfully 
requested to withdraw this rejection. 
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